Summary.-Three hundred and twenty Chinese hamsters (Cricetulus griseus) (CH) were treated (s.c.) with 1/5, 1/10 or 1/20 LD50 of dimethylnitrosamine (DMN) or N-diethylnitrosamine (DEN). These substances, in several respects, showed a different organotropy in this species than in both the Syrian golden (SGH) and the European hamster (EH). In CH, DEN produced up to 100% squamous cell papillomata and occasionally also carcinomata of the cheek pouch, tongue, pharynx, oesophagus and forestomach. With DEN a high rate of hepatomata was simultaneously realized. DMN induced a considerable quantity of liver tumours, the highest incidence being demonstrated in the lowest dosage group.
A LARGE variety of nitroso-compounds has been investigated for their carcinogenic effects in Syrian golden hamsters (Dontenwill and Mohr, 1961; Montesano and Saffiotti, 1968; Althoff et al., 1971a; Althoff, Wilson and Mohr, 1971b; Althoff, 1974; Haas, Mohr and Kruger, 1973; Althoff et al., 1974b; Tomatis, Magee and Shubik, 1964; Herrold, 1967) and European hamster (Mohr, Althoff and Page, 1972; Mohr, Haas and Hilfrich, 1974a; Althoff et al., 1974a) . One of these, DEN, demonstrated a pronounced organotropy upon the respiratory tract (Dontenwill and Mohr, 1961; Montesano and Saffiotti, 1968; Althoff et al., 1971b; Mohr et al., 1972; Dontenwill, 1968) ; whereas DMN had overlapping hepatotoxic and carcinogenic effects (Haas et al., 1973; Mohr et al., 1974a) . The present studies were carried out to investigate whether the Chinese hamster, which belongs to the same family (Cricetidae) as the above mentioned species, reacts in a similar way to treatment with either DEN or DMN.
MATERIALS AND METHODS
A total of 320 outbred Chinese hamsters (Cricetulus griseus) ( The animals received a pelleted diet (RMH-TMB, Rat Mouse Hamster, Hope Farms, Woerden, The Netherlands) and water ad libitum. Four groups, each of 5 males and 5 females, were used to determine the mean lethal dose (LD50) of each substance. The period of observation was seven days (Weil, 1952) . In the chronic experiment the hamsters were observed until dead, or were sacrificed when moribund, as were the remaining controls after 120 weeks. For all hamsters, except those cannibalized or found with autolysis, complete autopsies were performed. All organs were fixed in 400 buffered formalin. almost equal survival times (Table I) ; these increased with decreasing dose levels. The frequency of the neoplasms did not differ among the various groups, although the animals in the lowest dosage groups received approximately 1/3 the amount of carcinogen until death as did those from the highest dosage groups.
Tumours resulting from chronic DEN treatment
Following chronic DEN treatment up to 68% of the animals developed squamous cell papillomata or carcinomata of the maxilloturbinals and nasoturbinals, or of the maxillary sinuses (Table II) . The largest number of these cases was found among the females in the highest and lowest dosage groups. In almost all treated animals the incidence of tumours in the area of the nasal cavities was greater amongst the females than the males. Ten, from a total of 78 nasal cavity tumours, penetrated the lamina cribiformis and invaded the brain (Fig. 2) . The number of such malignant neoplasms increased with higher dosages. An even greater percentage of the animals demonstrated tumours in the region of the oesophagus and forestomach. These were always multiple tumours (in the forestomach up to 50 papillomata: Fig. 3 ) and when situated in the oesophagus obstructed the lumen. All tumours of the oesophagus were squamous cell papillomata with pronounced keratinization. Of the 102 animals with tumours of the forestomach, six had squamous cell carcinomata. Papillomata also occurred in the tongue, palate and pharynx. These were often extremely large and blocked the lumen of the pharynx and oesophagus. As a result several animals died through suffocation caused by a regurgitation of their feed. A large proportion of the hamsters also had aspiration pneumonitis. Tumours of the larynx, trachea and lungs were significantly fewer than those of the digestive tract (Table II) . The occurrence of these two latter tumours was uniformly dispersed throughout all dosage groups. Of eight animals with pulmonary tumours, three were diagnosed as adenocarcinomata, the remainder being adenomata. More than 700% of animals from all groups developed hepatic neoplasms. However, in only one instance was a hepatocellular carcinoma with metastasis to the pulmonary and renal vessels detected (Fig. 4 and 5) (Haas et al., 1973; Tomatis et al., 1964) . The lowest incidence of such tumours was found in the ER, and again a dose response relationship existed. Furthermore, in the CH no differences were found between the tumour rates of the two sexes. Only one female developed a pulmonary metastasis with hepatic haemangioendothelioma characteristics. In contrast to these findings, the SGH (Herrold, 1967) Mohr, 1961; Mohr et al., 1972; Dontenwill, 1968) . The nasal cavities were the main target organ in the EH (Mohr et al., 1972) ; whereas in the SGH, DEN showed its highest carcinogenicity in the trachea (Dontenwill, 1968; Althoff et al., 1971b) . Noteworthy was the large number of hepatomata, which developed in the CH after DEN application. A comparably strong effect of DEN upon the liver has not been reported for the SGH or the EH.
The present results demonstrate that the CH, although belonging to the same family (Cricetidae), reacts in a markedly different manner from the other two species when treated with these two nitroso-compounds (DMN, DEN), the main target organs being the liver for DMN, and the digestive tract for DEN.
